Chapter 28

A Terminological Proposal

[Originally published in SIGACT News 6, 1 (January 1974), 12-18.]

While preparing a book on combinatorial algorithms, I felt a strong need
for a new technical term, a word that is essentially a one-sided version of
‘polynomial complete’. A great many problems of practical interest have
the property that they are at least as difficult to solve in polynomial time
as those of the Cook-Karp class NP. I needed an adjective to convey
such a degree of difficulty, both formally and informally; and since the
range of practical applications is so broad, I concluded that such a term
should be established as soon as possible.

The goal is to find an adjective z that sounds good in sentences
like this:

The covering problem is z.

It is = to decide whether a given graph has a Hamiltonian circuit.

It is unknown whether or not primality testing is an z problem.

We also probably need the associated noun ‘z-ness’ or ‘z-hood’ as ap-
propriate. Here z is not supposed to imply that a problem is necessarily
in NP, merely that everything in NP can be reduced to such a problem.

For example, let’s imagine the situation a few months ago before
Pratt showed that primality testing is in NP. The third sentence above
does not raise the issue of primality testing belonging to NP; but if I say,
“It’s unknown whether or not primality testing is polynomial complete,”
I imply that there is uncertainty either about primality in NP or about
NP reducing to primality.

In my lectures at Oslo last year I used z = ‘hard’. But this turned
out to be unsatisfactory because the word ‘hard’ is so common; people
couldn’t distinguish when it was being used in a technical sense. I also
thought of ‘tough’, because ‘tough’ is informal enough that we can be
pretty sure when technical usage is intended; however, it conflicts with
some graph-theoretic terminology and doesn’t sound quite right. When
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